The family Fissidentaceae is the monotypic, haplolepidous and acrocarpous moss family belonging to the order Dicranales (Frey and Stech 2009 ) which distributes worldwide and considered as one of the largest family. This family is distinguished by a set of characters based on some features comprising of unicostate distinct leaves, invariably distichous and complanate, vaginant lamina consists of two lamellae clasping the stem, a dorsal and an apical lamina. Pursell and BruggemanNannenga (2004) have rearranged this family to a genus Fissidens, representing the structure of the peristome teeth that are divided much of their length. The genus Fissidens is further divided into four subgenera Aloma, Fissidens, Octodiceras and Pachyfissidens based on some new characters like peristome type, costa type and the number of layers of exothecial cells. Iwatsuki (1985) used the chromosome numbers for the classification of this genus and proposed various changes primarily at the subgeneric level. According to his analysis, the dioicous species with n=12 belongs to section Pachyfissidens of subgenus Pachyfissidens (earlier belong to section Serridium) are primitive as compared to autoicous species belonging to subgenus Aloma and section Fissidens of subgenus Fissidens, (previously belong to subgenera Aneuron and Fissidens) whereas species belonging to same section Amblyothallia of subgenus Pachyfissidens with n=12 can be autoicous (F. oblongifolius) or dioicous (F. pallidus). The subgenera Aloma and Octadiceras are not subdivided and considered as most advanced species whereas subgenus Fissidens is divided into two sections Fissidens and Sarawakia and subgenus Pachyfissidens is divided into three sections Amblyothallia, Crispidium and Pachyfissidens and are considered as the most primitive species (Pursell and Bruggeman-Nannenga 2004) . The subgenus Aloma and section Fissidens of subgenus Fissidens are reported to have the maximum number of species. The monsoonic, sub-tropical to the temperate climate with high humidity of the Eastern Himalayas greatly influenced the growth and proliferation of bryophytes. The genus is represented by 450 species worldwide (Crosby et al. 2000) , whereas 88 species are reported from India (Dandotiya et al. 2011 ) out of which 53 species are reported from eastern Himalayas (Gangulee 1969 (Gangulee -1972 . Thus, this genus is reported as one of the largest moss genera in India (Dandotiya et al. 2011) . The cytological data of genus Fissidens is available for 64 species in the world whereas from India only 14 species are reported out of which only three are reported from eastern Himalayas (Fritsch 1991) . Presently, meiotic studies were made to reveal chromosome numbers on three species and one variety of genus Fissidens collected from various regions of eastern Himalayas from Shillong, Darjeeling and Sikkim.
Materials and methods
The mosses of four taxa were collected from the dif- Table 1 . The capsules at various stages (young to mature) with brown annulus were fixed in acetic ethanol (1 : 3) for 24 h and then stored in 90% ethanol in a plastic bottle. Chromosome counts were made by squashing the capsule in 2% acetocarmine (Kapila 2016) . The voucher specimens of the studied taxa are deposited in the herbarium of Department of Botany, Panjab University, Chandigarh, India (PAN) and their reference numbers with observed data are shown in Table 1 .
Results

Fissidens bryoides
Hedw. was found growing on wet rocks along the drain and lakeside mainly. Out of the seven populations, the ones from Nepal border, East Sikkim, Tiger hill and Shillong showed n=10 (Fig. 1A) at M I which is in conformity with previous reports (Fritsch 1991 , Javorčíková 1992 . The 10 bivalents were well spread, three of these bivalents were relative of large size. In another Shillong population (from Shillong Peak), the 13 bivalents (Fig. 1B) were observed at M I, reported previously by several authors (Fritsch 1991) . The bivalents were nearly of the same size.
F. bryoides Hedw. var. bryoides sensu Chopra & Kumar (1981) is restricted to the Himalayas. The plants were gregarious growing on walls near waterfall. The plant material was collected from Shillong. The chromosome number of this species was n=13 (Fig. 1C) . One bivalent disjoined prematurely at M I and remaining members showed gradation is size. A laggard (Fig. 1D) was also observed at T I. The frequency of occurrence of the laggard is 16%. Triads (Fig. 1E) were also observed with a frequency of 10% at T II.
F. cristatus Wils. ex Mitt. was found growing on soil in shade with continuous water dripping and was collected from East Sikkim. The chromosome number of the species was n=12 (Fig. 1F ) also in other population examined previously (Fritsch 1991) .
F. involutus Wils. ex Mitt. is commonly found in the Himalayan regions. Plants were found growing on soil under consistent seepage of water. The specimen was collected from Shillong near waterfall. In the observed chromosome complement with n=13, there are five large sized bivalents (Fig. 1G) . One minute chromosome (m-chromosome) was also observed. This chromosome number is a new report. A laggard (Fig. 1H) was also observed at T II at a frequency of 20%.
Discussion
The cytological data is available for only 14% species of the Fissidens. In India, 15% species had been reported out of which only 5% species are cytologically investigated from the eastern Himalayas which revealed less attention paid to this genus. The previous data avail- 
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able regarding the chromosome number of Fissidens, n=10 (19 species), 12 (29 species) formed the dominant line in Fissidentaceae. The numbers, n=10, 12, 16, 24 are regarded as intraspecific polyploids similar to family Pottiaceae (Ramsay 2011) . However, the chromosome numbers, n=10, 13, 15 reported as aneuploid numbers of the above-mentioned numbers in this genus reported (Kumar and Arora 1988) . The occurrence of n=12 and by considering the previous reports on this genus can be suggested that x= 6 is considered as the base number for the genus (Kumar and Arora 1988) . Presently, F. cristatus, n=12 and F. involutus, n=12+m showed polyploid number which is regarded as a primitive character belonging to section Pachyfissidens of subgenus Pachyfissidens having taxifolious type of peristome as well as costa whereas F. bryoides, n=10 and F. bryoides var. bryoides, n=13 showed aneuploid numbers regarded as derived character belonging to section Fissidens of subgenus Fissidens, mainly consist of bryoides-type of peristome and costa.
The chromosome number of F. involutus (n=12+m) did not agree with the previous report from Japan n=12 in F. plagiochiloides Besch. (Iwatsuki and Inoue 1984) which was later corrected as F. involutus Wil. ex Mitt. The present cytological study revealed the occurrence of a m-chromosome in F. involutus. These m-chromosomes are regarded as an accessory chromosome because of their small size (one-tenth of the size of the larger bivalent in the complement) and premature separation during meiotic divisions. In case of monoecious species, the incidence of these m-chromosomes leads to genetic invariability in such inbreeding taxa (Smith and Ramsay 1982) . Laggards observed in F. bryoides var. bryoides and F. involutus are the potential source of aneuploidy in bryophytes. Triads were also observed in F. bryoides var. bryoides which may lead to the formation of diploid spores which if viable can give rise to polyploidy gametophytes.
